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Since the late 1950's, management games have been used for education and research in business. A management game is a game where players take on the role of company managers in an artificial environment created by computer simulation. Traditionally, management gaming has focused on the improvement of existing processes, such as production or marketing. Recently, there has been an increasing interest in business process redesign (BPR), a radical change in the organisation with a concomitant change in the use of information technology. In this paper we will explore how management games can be used for education and research in BPR.








Management games were introduced to management and academics in the late fifties by the American management Association [Ricciardi et al. 1957]. Since then, the development of management gaming has been characterised by publication, proliferation and downloading to PC's [Burgess 1994]. The changes in the basic model, however, have been remarkably small. Due to the high cost of computers, some manual games where played in the sixties and seventies, but in this paper, we assume that a management game is computer-based. Two types of related games are simulation games, where the player has to optimise his result in a computer simulation without competition, and social simulations [Van der Meer and Roodink, 1991], where the model may be defined only on the conceptual level, and results are heavily influenced by the decisions of the game administrator. The elements of a management game are listed in Figure 1.

The computer applies the models for the environment and business processes, and the parameters supplied by the game administrator to the inputs of the players, and it returns results to players and game administrator. The input of the players is based on the rules that are described in the manual or added by the game administrator. This input results from a decision process, usually a group process, and sometimes from negotiations with other players and the game administrator. The formal part of the game consists of the models, the parameters and the inputs. The informal part of the game consists of the communication among players and the communication between players and game administrator. A subject that is usually addressed informally is whether price-fixing is allowed.

Figure 1: Elements of a management game


2.2 The model of the environment

The model of the environment consists of the demand model and models for the supply of resources, such as labour and materials. The demand model is usually based on a model of the consumer market. A fairly common model distributes a given total demand over suppliers according to an index I computed by:

I = Qeq Pep Aea Rer

Where Q is the quality, P is the price, A is the advertising budget and R is the number of retail outlets, and eq, ep, ea and er are elasticities of quality, price, advertising and number of retail outlets respectively. Of course, the price elasticity is negative and all other elasticities are positive. Typically, the size of the market and the value of the elasticities can be set by the game administrator.

Resource models for labour and materials may also be formulated as markets, but many games assume that supply of some or all production factors is unlimited. This reflects the view of the designer on the tasks of top managers. For example, if he thinks top managers should be concerned about the labour market, he designs a complex model for the labour market that requires difficult decisions, otherwise he designs a labour market where the required number of employees is always available at a standard wage.

However, by setting appropriate parameter values, the game administrator can usually override some characteristics of the model. For example, any labour market will change into a labour market with unlimited supply if the number of workers in the labour force is set high enough. 


2.3 The models of the business processes

The business process models determine what decisions are made by the player and what variables are automatically derived from player decisions. For example, the player may directly determine the amount to be produced, he may determine the number of workers and machine employed in production and he may even allow the computer model to produce exactly the amount sold. The first two options represent the view that reconciling the requirements of the sales and production departments in the game plan is the paramount task of top management [Vollmann, Berry and Whybark 1992]. The latter option reflects the notion that production management can be left to the engineers, and that top management should only be concerned with the cost of production.

Business processes can be simulated in more or less detail. At the one end, such process detail as the production and sales of individual orders are simulated, at the other end, only the total amount produced and sold is determined. To limit the number of player decisions in a detailed simulation, the game may contain rules that mimic the decisions of middle management. For example, a rule may state that a new order for materials is placed when its stock falls below the reorder level.  

In a flexible game, the game administrator can use parameters to choose between business processes. For example, the designer of a rigid game will decide whether production will be for stock or on order. In a flexible game, the game administrator may select the mode of production. Flexibility is provided by the application of emergency procedures that are executed if the player has made a planning error. For example, an emergency credit is usually supplied to a player who fails to provide the necessary funds. If the game administrator decreases the price of emergency credit to the price for regular credit, and removes all restrictions to the use of emergency credit, financial planning by players is no longer necessary.
 

2.4 Game administrator decisions











One of the factors that determine amount of detail in the management game model is the timing of events. Many management games use time-driven simulation, and compute aggregate results for the simulated period (a month, a quarter, or a year) for which player decisions are made. More complicated games, such as Infogame [Casimir 1995], provide a detailed simulation of events. Such a game requires the use of rules that manage the business processes during this period. Real-time management games also use event-driven simulation, but in addition they allow player input at any moment. Accordingly, some operational tasks, such as production scheduling, should be executed by specialised players. 






Business process redesign (BPR) entails a radical change in organisation, notably by application of new information technology. The concept of BPR was heralded to the business community by Hammer [1990], and, as shown in Figure 2, the BPR literature has expanded vastly since, mainly in the form of theoretical essays and case studies. 
Figure 2: Articles on BPR​[1]​ 

Figure 2 clearly shows the growing popularity of BPR in the early nineties. The slow start may result from a failure to reclassify older examples of BPR, such as the reorganisation of the postal system with the aid of the postage stamp [Hill 1880], or the introduction of self-service in grocery stores. The decline after 1995 may result from a loss of popularity of the field, but also from a stricter classification. 






Four factors distinguish BPR from other organisational changes. First, the change should be major or radical. A reduction of processing time as a result of a reduction of set up times or application of better planning algorithms should not be labelled as BPR. Second, BPR involves a change in the overall process configuration and not in a particular operation. Speeding up transport by replacing ships by aeroplanes is not BPR, but the use of containers to reduce transhipment time is. Third, BPR implies that the line of business is not changed. Closing a business unit or relocating a factory is a radical change, but it is usually not called BPR. Finally, BPR involves a change in operations. A change in top management structure may be radical, but is not BPR. 

BPR can be inspired by supply changes, demand changes or changes in the rules under which the organisation operates. Typical supply side changes are the availability of new technology and changes in the price and quality of labour. Typical demand changes are the emergence of new customers and increasing competition, and an example of a change in rules is found in the relaxation of Government control all over the world.

BPR can be implemented on the business unit level, on the level of the organisation as a whole, and on the level of the national or world economy. Examples of BPR at the highest level are the introduction of electronic payments systems and the creation of the European Community. Usually, BPR is handled at the business unit level, and it is seen as the result of a planned process.






The prime reason to design a management game in conjunction with BPR is to teach players to detect opportunities for BPR that are built into its design. Such management games require features that are not needed in management games that focus on production or marketing problems. In my view, a BPR game should also convey new insights to researchers. For example, if it is found that players in a BPR game tend to copy proven BPR examples rather than search for new opportunities, this should mirror actual management practice. Otherwise, players would get a false signal, and would be better educated with field studies. Moreover, the design of a BPR game may result in a better understanding of the nature of BPR.

BPR can be implemented in the formal and in the informal part of a management game. Implementation in the informal part entails a change in the tasks of the team members. However, this can only be termed BPR in real-time games, because this are the only games where players have operational tasks, and a change in operations is a requirement for BPR. A radical organisational change in a real-time game occurs when activities of human players are replaced by computer processes, or robot players. However, this is classical automation rather than BPR.

Because the results of BPR are realised on the operational level, the environment and the business processes in a BPR game should be simulated in detail. Three other conditions must be fulfilled to implement BPR in the formal part of a management game. First, there must be sufficient opportunities for BPR. Second, the game administrator must be able to trigger BPR initiatives by changing the environment, and third, players must be able to evaluate the success of BPR. 


4.2 Opportunities for BPR

An opportunity for BPR exists if and only if a business process model offers two or more sufficiently different ways to attain the same result. It is clear that processes that use different materials or machines, or different numbers of employees are nor sufficiently different in themselves. On the other hand, production for stock and production to order, or production with a large number of intermediate stages and assembly from purchased materials are sufficiently different. 

It is not necessary that the simulation program for every possible process is spelled out in detail, because processes can be composed from intelligent objects that parallel intelligent agents in networks. An example of a simple intelligent object is a purchasing object that applies a player-defined reorder level and order quantity. In alternative purchasing objects purchases may be based on fixed or computed from predicted orders. Accordingly, BPR in a game involves a change of intelligent objects. Figure 3 shows how business processes 1 - 8 may be composed from different objects for purchasing, production, and sales.
Figure 3, composition of processes.

	
Because BPR often involves clerical processes, such processes should be explicitly represented in a BPR game by assigning data processing tasks to intelligent objects. The cost of data processing can be derived from the number of messages sent, received or processed by data processing objects. Automated processes are characterised by high initial cost. Hence the introduction of a new object that represents an automated system should be costly. In this way, players must balance the benefits of a BPR project and the cost of a change in data processing.

4.3 Triggering BPT initiatives

In the course of a game, the game administrator should be able to effect changes in the environment by introducing new resources, demand for new products, or new price proportions, because such changes will trigger new BPR initiatives. For example, a decrease in information processing cost may prompt the use of a sophisticated production control system. In a stable environment, all opportunities for BPR exist at the start of the game, and this implies that the case study method can be used as well. On the other hand, all processes may be available at the start of the game, though the cost of some processes may be prohibitive. An attractive feature of a BPR game is that it may induce players to react to changes that have occurred in the past, such as the invention of the railroad or the telephone. On the other hand, the game administrator may also ask players to react to such unlikely events as a total ban on computers.
	Though the changes in the environment should make BPR attractive, players should also have alternative opportunities to improve their result, such as finding profitable market niches. In this way, determinants for BPR application can be found.










The first task in the development of a BPR game is the compilation of a list of possible BPR targets on the base of a study of cases cited in the literature. Subsequently, the objects involved must be modelled in a computer program. By extrapolating from the time needed to build a simple management game, I estimate the time to design and build a BPR game with some 100 intelligent objects in a conventional object-oriented language at 10 person-years. At the moment, it is unlikely that funds for such a venture can be found [Soloway 1998]. The time needed may be decreased by the use of a simulation tool, but there is no expertise on the use of such tools to build management games. 
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^1	  Excerpta Informatica database, Tilburg University, consulted 19 Feb 1999.
